тезі |1 


Total mark 


p" 


EB Choose the correct answer from those given : (12 marks) 


i 54 61 DE 
(2) The domain of the function f : f (X) = cx] 18 -- 
(а) [2 > of (b) ]- > › 2] (© [2 ›=[-44} (@1- ›2]- {4 
(3) АП the following functions is one - to - one on its domain except f (X) = =- 
() 3 х Ox (с) 5 (4) x3 
(4) If the radius of the circumcircle of triangle ABC equals 3 cm. 
and sin A + sin B + sin C = 2 , then the perimeter of the triangle = ............-.. cm. 
(a) 6 (b) 9 (€) 12 (d) 24 
(5) The greatest side in the given triangle = .........-.-.-. cm. 4 
(to the nearest integer) 
(a) 20 (b) 16 
(c) 15 (Ф 14 (3$ 80A 
(6) If Lim X -k. Sr = —— | 3” Í 
n» X42 
(a)4 (b)- 2 Q2 (@ +2 


The function f : f (X) 2| X + 2 | is decreasing on the interval +: 


(8) Jo =! ® [2 >of (51-2 >of ($ ]- e 5-2] 


If f is an odd function › then PTAC _ whe 


2103) 
(2 (b-2 OGF @-0.5 
ШИШ fOo=—x-3 gixa е (Гь УЕ оен 
(а)2 (5)4 (c) 22 @ 25 
10] The symmetric point on the curve of the function f : f (X) = х1 18 d 
(a) (0 » 1) (b) (1 »0) (€) (0,0) (d) (1.5— 1) 
Li x-2 
шщ Lim 12 8. 
@2 94 ©! 4) 1 


ФШ 0143 28 


Answer the following questions : 


ei « x0 


1 Graph the function f : f (X) = 
cn гыр КИ" 


from the graph determine the range of the function and discuss its monotony. 


(2 marks) 


BIfoo9-x?-3 , g (x) =1 x-2 > find (f o g) (х) in the simplest form › 


determining its domain ; then find (f o g) (3) (2 marks) 


(3) Find: Lim 14х+5-3 


©, = 
Ё хол (2 marks) 


(4) ABCD is a parallelogram in which m (Z A) = 50° , m(Z DBC) = 70° and BD = 8 cm. 


Find the perimeter of the parallelogram to the nearest whole number. (2 marks) 
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Pure Mathematics 


Total mark 
20 
(12 marks) 
[1)In AABC ; x = 5 г » where г is the radius of the сие passes through 
the vertices of triangle ABC. 
(а)4 (b) 8 © + @ + 


(2) The opposite figure represents the curve of the function f 
› then on f (X) = "a^ 
(3)3 
(b) 1 
©-1 
(d) not exist. 


(3) The one - to - one function from the functions defind by the following rules 


@fo=x? OfM=-2  Qfoo-IxX|  QGfco-c 
(4) If f is an even function and the curve of the function passes through the point 
(-3 2 ш+ Папа f (3) =5 ,thenm=----.---.------ 


(a) zero (b)- 1 ©! @2 
5) The domain of the function f : f (X) 24x-3 is =- 

@R ©)R- {3} © [3 >-f (@ ]- e» »3[ 
6) f (Х)-1х , g Co = X?- 1, then (fog) C3) = 

(а)2 (5)-4 (©2412 (4) undefined 

А 2 

(7) Lim хог "— 

(a) 14 (b) - 49 (с) 49 (d)- 14 
(8) The point of symmetry of the function f : f (X) = (X-2) + 1 is =- 

(8) Q »1) ® (2 >-1) ©C2>1) (@(-1,-2) 
(9 The opposite figure represents the function f : f (X) = e- 

where f : R —— R 

(a) x*+2 (Б) (x + 2) 

(C)x*-4xX+4 @-(x-2/ 
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Pure Mathematics 


iare Lim Х7-1 
ao) If у, X- 


(a) (3 ,3) (b) (9 .0) (€) (9 » 6) (d) (0 > 0) 
11 In AXYZ ;ifm(Z X):m(Z Y): m(ZZ)=2:3:1 ,thenX:y:z=--..-..-....... 
(3)3:42:1 (6) ү3:2:1 (суүё з : 1 (8:2-53:1 


12 Which of the following functions has a limit at X = 3 ? 


-m.;then (l , m) = — 


Answer the following questions : 


(T) Graph the curve of the function f : В — R -f (X) =|Х |+ 1 From the graph find 
the range and discuss the monotony and determine its type wheather it is odd , 


even or neither. (2 marks) 
(2) In the opposite figure : 


Find (f o g) (X) and state its domain 


а а ао aS —— э» о} тз а» нь им 


(2 marks) 


( .Lim х-1-4 
з. Find: ts db. 


(2 marks) 
4) In the opposite figure : 
A circle М ‚АВ = 5 cm. ›ш (Z AMB) = 80? 
and m (Z CAB) = 85° 


Find : (1) The perimeter of A ABC. 


(2) The area of the circle M. (2 marks) 
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Answers of Риге Mathematics 


Answers of Test EB 


Bao 20 зс) WO BO 618) DPO O 
O ә NDAD 00 


(1) From the graph : 


• The range of the function f = R – [-1 » 1] 


* The function is increasing оп В — {0} 


(2) > (Fog) =f (869) = 1([х-2) =({х-2) -32x-2-32x-5 
> ^ D, = domain of g = [2 > =[ 
» the values of X which makes g (X) in the domain of f 18 D,=R 
~. The domain (f og) =D, ND, = [2 »«4[ (fog (3) =3-5=-2 


(3) Lim ign TAREAS гүү 4Х-5-9 


Х--1 41 {4х+5 +3 0—1 (х-1)(4х4543) 


Lim | 300246» 1.2 
*—1 (жылт ОЗ +з) 928 
(4): ABCD is a parallelogram ^ie C) e xr 
D A 
In A BDC : m (Z ВОС) = 180? — (50? + 70°) = 60° 50У 
„_ Hum ВС _ Dew 
'* sn 50^ — sin 60° ^ sin 70? À 
“BE 9 ст. рЄФ9б cm. e B 


2. The perimeter of the parallelogram = 2 (BC + CD) = 38 cm. 
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Answers of Pure Mathematics 


Answers of Test 


во 20 B® (4d BO 
818) BO WHO HNO 020 


(1) From the figure : 
• The range = [1 , =[ 
* The monotony : 


The function is decreasing on |- со , 0[ 


and increasing on |0 » ее| 


e The type : Even. 


(2)f0021XI* » 5 = 
(fog) 09 = 718 colo f (zoll 
л D, = domain of $ =В- {1} 


› the values of X which makes g (X) in the domain of f is D, = R 
л Domain of (Хов) = 0, Пр, = - {1} 


(3) Lim 1х+1-4 үхэл1 54: pim 22 х+1-16 6 
ши |х-11-4 0—95 (х- 5) (х+ 5) ([x «114 4) 
elim 0l adl 


diam (X 5) (| x e 11 + 4) ~ 80 


(4)InAABC:m(ZC)= 4 m (Z AMB) = 40° 
- m (Z АВС) = 180? - (40° + 85°) = 55° 


. 5 Pb _ a 2» — Perimeter of A ABC 
''sn40?  sin55? 84859 — ~ sin 40? + sin 55° + sin 85? 
-. Perimeter of A ABC - 19.12 cm. 

,r— 3.89 cm. 


г. The area of the circle M = zt r? =Л (3.89)? = 47.5 cm? 
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, Exercise 


Real 
functions 


CO From the school book Understand — @Apply ə Higher Order Thinking Skills 


[ first | Multiple choice questions 1 Test yourself 


Choose the correct answer from those given : 


© (1) In all the following relations s y is a function in X except 


(а)у=3Х+1  (DyeX?-4 () X2y?-2 (d)y sin X 
$ (2) In all the following relations › y is a function in X except the relation -- 

(a) у 2 cos X (b) y=2 (c)y=X?-1 (d) y2=X2 41 
$ (зэнг((х)-х2 s then f (2) = 

СҮЙ (b) 2 (c)4 (d) 16 


$ (4) If f : IR — —» R where f (X) =(a+ 1) X b 2 and f (X) relates each real number to 
itself then (a »b) =з 


(a) (153) (b) (0 +3) (c) (0 »2) (d) (0 +0) 
$ ( 5 ) The domain of the function f : f (X) = 5 is =+ 
OR (b) R* (©) {5} (à {0,5} 
© ( 6 ) The domain of the function f : f (X) HH is dios 
ай wR- 2] ©в-{1,2} @в-{2} 
i fons ER 2€ NENNEN 
© ( 7 ) The domain of the function f : f (X) = PUT 
@R-{1>-1} ()R-{0>-4 — (0E (à) R- {0,4} 


> Exercise 1 джж, 
° 
5+2Х 


$ ( 8 ) The domain of the function f where f (X) = — 545 is -+1111 
Х?+Х+1 
(a)R (b) R- {5} (c)R-{2} (ФЕ-1-25-5| 
© ( 9 ) The domain of the function f where f (X) Tv ds 
(a) R - {3} (b) &- (7) (c)R-{0 51} () R-{0 515-1} 
5 (10) The domain of the function f where f : R? ——e R sf (X)= 1 на 
WR (b) R- {0} (R @R-{1} 
9 (11) C If the domain of the function f : f (X)=—,—2— is R- {3} епке 
x?-6X+k 
(a) 3 (b) 9 (c) +9 (d) 18 


© (12) CJ The domain of the function f : f (X) = | -318-- 


(а) В (b) R- {3} (©) [3 = [ (d ]-= ›3[ 
9 (13) The domain of the function f where f (Х)-14-Хїв errr. 

(a) [4 ›=[ (5) ]- s 4[ (c) M > = (4) ]- e ,4] 
о (14) LL] The domain of the function f : f (X) -1х-58 TEE 

(a) [5 ,= (b) ]-= ›5[ ()R (d) Rt 
$ (15) The domain of ite fanetion + =] ox is агссан 

(а) ]- 3 »3[ (b) Ё ()R-]-3 »3[ (à [-3 «3] 

(16) C3 The domain of the function f : f (X) = = = is reset 

(a) [4 >L 6) 4 = (о ]- ,4] (@ |-= ›4[ 
5 (17) The domain of the function f : f () = ae a 

(a) R (>) R-[-3 53] ()R-[-353) @}3>3[ 


4 
5 (18) The domain of the function f where f (X) = [х2 4 Gj iiin 


(а) Ж (b) R- {4} ()& {0} (фЁ-1-2,2) 
5 (19) CO The domain of the function f where f (X) = ——— is шажин 
1х"-5Хх-6 
(a) R-{5} (b) R- {6} ()R-(15-6] (d)R-{-1 6} 


> 


1 @Understand @Apply ə Higher Order Thinking Skills 


& (20) КА is the area of a circle and X is its radius length and the area is given as a function 


of X where A = Л X? , then its domain =з 


(a) (b) &- {0} (с) Z* (d) R* 
© (21) If the domain of the function f : f (X) = 1 is IL 3:5 21 pthen a = es 
х-а 
(а) з (b)-3 (с) +3 саз 
© (22) If the domain of the function f : f (X) = і is- [£5 +5] sthen as veces 
х?+а 
(а) 5 (b) -25 ()-5 (4) 25 
9 (23) If the domain of the function f : f (X) = 1 is R » then a can not be equal -+++ 
Ха 
(а) 5 ТАГ (с) zero. (d)9 


-4Х+3 5 X«3 


© (24) Еу(Хх)- 1- X? » 3<X<8 „еп f (10) = 


3Х2-1 » 58 


(3) - 37 (b) - 1000 (c) 301 (d) 43 
=) 
© (25) The domain of the function f where f (X) -| 2 ч ee 22 
3 » Х»2 
(а) IR (b) R- {3} (c)R—{-2} (à) R- {2} 
© (26) The domain of the function f where f (X) -|x 1 Оха. 
2-х, 1<Х=2 
(a)R-{1} (b) [0.2] ()R- (0.2) (а) Jo 21 
2240 з, -24Х40 
© (27) The domain of the function f : f (X) -| блоланаа 
Х-1 > Х»0 
(aR (b) [-2 ,0[ (о) [-2,=[- 10р (д1-2-«| 
0 E Х<0 
© (28) The range of the function f : f (X) -| Узе 
1 E х»0 
(a) {1} (b) {0} (c) (9) {0 51} 


» Exercise 1 @ — — 
, 


$ (29) The figure which represents y as a function in X is 


(a) (b) 


| (31) The opposite figure represents the curve 


of function f » then its domain is --- 
(a)R-{-4 5-1} 
(о [-4 sf 


(32) The opposite figure represents function of X 


s its domain is +++ 
fais (9 -1-252| 
()Ё-1-2»2| (d)R-{o} 


UNIT | 


1 @Understand @Apply sə Higher Order Thinking Skills 


è (33) Which of the following figures represents the curve of a function in which its range # its domain ? 


Es 1 „хх. X „Хх 
TEX ЕП man 
y y 
(c) @) 


© (34) The range of the function 

shown in the opposite figure 18 

(а) {1} (b) (15-11 
(е) {-1} (d)R-{0} 


© (35) The opposite figure represents the function f 
» then its range is - 
(а) В (91-252| 
(© [-2 52] U{-3 53} (d) ]-3 53 


s (36) In the opposite figure : 


First : The range of the function is -++--++ 


(a) R-{o} ув [2,2] 1 
OR (ФЇ-252| 3 


Second : The function is increasing іп .....--.-.---- a 3 ; x 
(a) 1- = > 0L only 3 

(b) JO »«| only к! 

(©) J- «0 0 sl 2 
ФВ-1-2,2| M 


& (37) The opposite figure represents 


the curve of the function 


f which is increasing on - - 
@]-=,-1[ _ ]-=,-1[.,]2›=[ 
є)]2›=[ @ }1,2[ 
4 (38) The opposite figure represents the 


curve of the function f which of the 


following statements is false ? 
(a) f is constant on ]- 2 » 1[ 

(b) f is decreasing on ]1 54 
(c) f is increasing on ]- 3 5—2[ 
(d) f is constant on ]- 3 5 4[ 


é (39) In the opposite figure if the 
function decreases on |0 » a[ 


and constant on ]b , | 


s Шепа-Ь=......-.----- 
(а) 5 (5) 1 
()-1 (d) 3 


represents a function in X : 


(1)у=2Х+5 (2)у2= Х+4 
(4)(х-у) =5 (5)53-х2=2 
(7) Х-3 (8)y=3sinx 


x 


» Exercise 1 Q — 


NEN 


GD If X and y are two real variables › then determine which of the following relations 
е 


(3)у=үх2+4 
(6 )у=2 
(9) Ху+у=2 х+2 


M X 


[2 | Ш In each of the following graphs › show if y is a function in X or not : 
е 


(3) 


умт 
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Æ Determine the domain of each of the real functions defined by the following rules : 


J 
(1) ЗУ = 


2Х-3 
x*-50432 
3 
G) 00s RE — 
3x^-x-2 


Determine the domain of each of the 


(1) 09 2,—À 
2X-5 
2 


1-х 


(5) 021700 = 


(3) f= 


5 
9-х? 
1 


1х2-4х-4 


Determine the domain of each of the 


-3 X«3 
1 E 
(1)f 00 ry e 
3x 
6 
X+2 5 


(7) 1700 


хєЄє(052| 
xe€p .a4[ 
хЄє4,6| 


? 


(3)700- 


, 


у, 


(1) 


2 =й 
(#1700 х?-6Х+9 


1 


(4) = 
Хх +1 


real functions defined by the following rules : 


(2) 00100 =—3 
(х-3 


(4) £0 f 0) =үх2-16 
(feos dx 2x5 


5 
x- 
real functions defined by the following rules : 
2-1 х<2 
S 2<X<4 


(8109 = 


> 


(509217 


> 


KJ Determine the domain and range, then discuss the monotony of each of the functions 
T represented by the following graphs : 


(3) 


(6) 


» Exercise 1 ОЕ 
» 


4. Choose the correct answer from those given : 
(1) If the relation between the sum (y) of the interior angle measures of a polygon and the 


number of its sides (X) is y = 7t (X — 2) , then the domain of this function is =- 


(a) R* 08-12) (с) 2* (4)2"-11521 
(2) The domain of the function f : f (X) = ів v 
TE 
(а) IR (b) R- {2} (c)R- {0 2} (d) R- [8] 
(3) The domain of the function f : f (0 = —X— is 
3Х-Х 
(а) 10 ›=[ (b) ]- = ›0[ (с) [0 > -[ — {1} (a) JO 41-13) 
( 4 ) The domain of the function f : f (X) E ТОРСА 
Х-1-3 
(a) [1 ›=[ (b) [1 ,=[- {3} ©[s[-{10} — [3 
( 5 ) The domain of the function f : f (X) = ——L—— is зс 
[x-1 +3 
(а) [1 = (915 «1-1-3) < ›=[- {10} 3541 


( 6 ) The domain of the function f : f Q9 24/6 x -9- X? is «өнен 
WR (b) R- {3} (©) [3 ,=[ (0) {3} 


(Y: 0) АЛ А Vat) OW ӨНӨР ЭРЭР" РЭГ | 


Exercise 


Operations on 
functions — 


Composition 
of functions 


(0 From the school book | e Understand OApply « Higher Order Thinking Skills 


" Test lf 
ЗЇЙГ Multiple choice questions | NEUES 


Choose the correct answer from those given : 


3 
9 (1 коо = х-1 »800-1 = 1 , then the domain of (f — g) is eee 


(a) [- 1 sf СИ! (c)R (d) ]- 1] 
© (2 ) The domain of the function f : f (X) -(х-14(х-28 E 

(91-25 4 © [1 sf «© | (d) ]-2,=[ 
$ (3 ) The domain of the function f : f (X) =X + 2-43 - x is -+ 

(а) К в-[-2,3] (с)[-2›3] (9) ]-2 ,3[ 


о ( 4 ) If f is a function where f = {(1 +2) (254) 5(3 +6) , (4 ›8)} and g is a function where 
g={(1 53) 40555657] > then f + g = e 


(a) (0525545565458) › (1 ›3) 30555657] 

(Б) {(1 ›2) ›(2 ›4) › (3 36) › (4 ›8) ›(5 57)} 

(© {А +5) 3,10} 

(4) f 55) 254 (3 510) (438) (5 37} 

$ (5)If 0: В ——eIR where f Q0 23 X 1 sand (f +g) (0 = X242 X-1 
s then g (— 1) = ee 

(а)-2 (Ы) –1 (с) zero (9) 2 


» Exercise 2 Que 
. 


$ (6) If f ®* ——R where f 02 X2-7 g:[-3 2] —= В where g (02 X23 
s then (f — g) (—5) = eee 


@)-5 (b) - 10 (c) -20 (d) undefined. 
© ( 7 ) The domain of the function (Ё. g) where f (X) = X? -4 > g (X) = X+ lis we 
(a) -12»-2»-1) (b) (25-25-1) 
(c) IR (d)R-{4 1} 
(8) 709 == ‚8 (X) =VX > then the domain of (f x g) = ee 
@R-{0} ^ (m су" (91051 
© (9) The domain of the function f : f (X) -|х-4 Үх-2 РНЕ 
(а) 4 >L (91251 («Ж (а) [4 >= [ 


(10) If f :IR——* R where f (X) = X?- X 5g: IR——*R where g (Х)=3Х-2 
s then (f x g-6g) (2) = сс 
(a) 24 (b) 40 (c) 16 (d) - 16 
$ (1) Iff (0022X*1»g002-X-25h (=f CO * C0 sk CO = f CÓ-g CO 
»thenh (2) ХК (1) =............... 


(a) 3 (b) 1 (c) 6 (d) zero 
© (12) If f : Rt — R where f (Х)-Х-558:1-155|---Б where (Х)-Х-2 
r then (É) йу 
(a) 1 (b)2 (с) 4 (4) 8 
о (13) If f » g are two real functions where f (X) =? :g0)2x-3 
X°-3X+2 
athens (©) (уеннан 
@ 1 (b)1 (с) zero (4) undefined. 
© (14) If f » g are polynomial functions and the domain of the function (©) isR-{3} 


and the domain of the function (9) is R— {2} » then the domain of (f . g) is «+--+ 


@R (b) R- {3} ()R- {2} (d)R- {2 53} 
(15) The domain of the function f : f (X) EE c {5 amen 
2x-3 
@R-{5} `В,“ © [3 -[-{5 2-8 


Ne 
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(16) The domain of the function f : f (X) = ка: неее 
(2) (b) {3} © ›=[ @ [2 ›=[- {3} 


(17) If f : Rt — R where f (X) = X-5 »g:[-1 ›5] — R where g (9 2 X-2 


| 
| 
| » then the domain of ($) ds 


Н 
(a) ]0 ›5] (b) Jo 55] - [21 (e) [- 1 ,=[ (d) 


(18) If f, : [-2 53] — R s where f, 09 =X » f; : [0 ,4[ ——8 В » where f, (x) = X? 


»then the domain of e Essen Er 


fa 
@[-2,4[ — @®[-2,4[-40} @]o,3] « [o 3] 
© (19) The domain of the function f where f (X) = ET. ЖИ 
x-1 
| (a)R-{1} (b) R- {+1} (©) [- 1 =f ав 
3 
(20) If f (X) = | -38(Х)- | 3-Х » then the domain ot ($) 18 зөөөөөөөөөөөөөө 
(а) ]3 ›=[ (b) [3 >of (о) ]-= »3[ (d) ]-= 53] 
21) The domain обе fimetion f: F(X) е4 
( е domain of the function f : f (. =a a5 
(а) ъ)й-{3›,5} (с) [4 >f (d) [4 ›=[- {5} 
> (22) The domain of the function f where f (X) = шон is ens 
SX 
(а) ]3 55] (b) R—{3 55} (с) [3 »5[ ()1-3»-5) 
5 (23) The domain of the function f : f (X) | = 
(a) ]3 +5] (b)m-]3 55] (с) [3 55| @R-[ > 5[ 
© (24) It f oo s [x +5 sg (X) = X^ эїһеп (fog (2) = 
(a) 7 (b) 3 (c)4 (d)9 
$ (25) I f (1) =4 >g (4) 2 7 sthen (go f) (1) = = 
(a) 1 (5) 4 (c)7 (d) 11 
| (26) ИГ: [-2 »3] — R where f Q0 = X 1 »g : [0 52] — В where g Q9 = X? 
then (f o g) (2) = e- 
(а) 4 (b)-1 (с) 5 (d) undefined. 


»Ехесве2 DIN 
. 
© Q7)Iff (X)=5X+4 5g (X)=2-X s then (f o g) C2) (g o f) (5) = 
(a) 24 (b -27 (c) 49 (9-3 
3 3 
© (28) If f ОО ={х›в (х) = X? , ћеп (fog) (X) = eee 


(a) х (b) x? єх 1x] 
© (29) If f 00 = Х-3 9g (X) =X? sthen (f 0g) (X) = e 
@X-3 — (px-3 ()X7 43 ф(х-3 
© (30) If f (x)= 1512 then (fof) (00) = 
(а) х ()-Х (с) 10) (d)- f (9 
© (31) If f =2 Х+ and g (X) = X? > then f (e 22) NONO 
(а) (2х+5?  (2x?«s (с) (2x7 «sy (d)2 x? +10 
& (32) If f Q023X «25g (0 22 X +k and (f og) (X) = (go f) (X) sthenk = -1 
(a) 1 (b) 2 (c) 3 (d)4 


$(331Iff(0-2X-1»g00- Х2 – 1 s then the solution set of the equation g (f 22) = zero 


(а) {0 2} (b) (15-1) (с) {0 »-2} (d) {2 5-2} 
© (34) If f (© =ах+3 › 5 (Хх) =2 Х+аапа (f og) (2) = 15 ›фепаЕ.............. 

(а) {2,6} (6) {-2,-6} (01-62) (9) {-2 56} 
$ (35) IF f 922x097 4l > f (2 00) =6 »then x= мэ 

@ t (b) 6 (04 (9 45 


v 36) I f 09 =+ +8 (X)=X7=1 sthen the domain of (f o g) = 57777020 
(а) {01-1} ()R-(0.1.-1) ()R-{1,-1} (1-151| 
© (37) if (x) =X 9g (Xx) =x? > then the domain of (go f) = e 


(a) |-= 50] (b) [0 ,=[ (c) R* (95 
© (38) If f 00) =|x > g (X) = X? then the domain of (f o g) = =-= 
(а) ]- 0] (91054 (c) iR (d) 


© (39) The domain of the function (f o g) where : 


feo-dx-2 > g (X) = YO =X ig —— 


OR (b) [2 sf ©]-= 2] (d) L 5 2[ 


UNIT == 
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г (40) If the lation between х. 00 (x[roo] x leo 
> g (X) is as given in the opposite table sum i 2 
› then g (f (60) = -------------- 22| 8 Ёс 1 
(а) 3 (b) 1 311 p | od 
()-4 (4)-7 61-1 4 |-7 
(41) If the opposite table shows two functions 
f and g › then (f o g) (D) = X 1 2 3 4 
(a) 1 фу2 |200) 3 1 4 2 
(c) 3 (4 (80| 4 3 2 1 


* (42) The opposite figure shows the curves 
of two functions f and g » then 


(вор) (1) 
(a) 5 (b)-2 
(р-н (d)6 


Second 


Lt] Let f be a function such that : f (X) = X? — X — 12 and its domain is [- 4 58] > 
g is another function such that : р (X) =Х- 4 and its domain is [- 7 4] » 


find each of the following functions and determine the domain of each of them : 


(00200 (2)f-909 (3)0.8 00 
(4)(£)@0 ($) 


a [C If f » g are two real functions where f (Q) 2 X?-4 , goo 2d x- 1 find : 
( 1 ) The domain of each of the following functions : (f + g) » (f . g) (E IE ( T ) 
f 

(z) 


(2 ) The numerical value — if possible — for each of : (f + g) (5) » (f . g) (2) > (3) 


(5)e» 
El 100-7 x^-4x :а00-1х42,.100-14-х 


First : Find the rule and the domain of each of the following functions : 


(09 (2)@-® (3007.0 (4)(+) 
Second : Evaluate the numerical value — if possible — for each of : 
(1)69-BQ) (DEWO (3(F)@ 


» Exercise 2 р 


C Determine the domain of each of the real functions defined by the following rules : 
© 


к Ж ЧЕ =-Х=1 1 
(1) 69700 =5 +5 62607091 
(3) 700) = — (4) 1700--423-- 
1-х 2Х-1 
{х-4 
(з)уод= [х4 + [2 (6) f09= 2 
ын - 
(01002 (8)109 123 
X^-4 x-5 
If f » g are two real functions where : 
x-2 » Xz2 
TL „ Жел > &(Х) =X › then find each of the following : 
(14.9) 09 (2) (Г) со (3) (2) 0 


determining the domain of each function. 


Determine the domain of each of the real functions defined by the following rules : 


CEES (2)уоо=-3^+2- 
хез {х-2-1 
3 
_ {х+2 __Х-1 
туят От 
Х-2 
ПїН7(00-3Х-41 » g002 X?-5 , k Qo 2 X? «find: 
(1) fog) (2) (2) (ве ЛС 3 


(3) (вок) (1) (4) kof) C2 8-2:59 5-4 9= 125» 


8 mros} > g09=X+3 find: 
(1)(feg oo (2) (вор) CO 


and deduce the domain of each function. 


3 CONS =хХ2+6 .е(0-3Х 


(1) Find: (f og) (3) 
( 2 ) Determine the values of X that make (f о g) (X) = 42 «87522» 


E 
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E) c316500-2 x?-3 , g (X) -^[x 2 . find (f o g) (х) in the simplest form › 
11 


«-2» 


1 determining its domain ; then find (f o g) (3) 


п ҥ{(од=Йх+1 > & ОО = 525 > then find the domain of (f o g) 


showing the domain : 


(1) fog (2)gof 


[15] If f is a linear function and (f o f) (X) = 16 Х+ 15, find : f (X) 
Г] 


Third Higher skills | 


” Choose the correct answer from those given : 


(а) [1 ›=[ (b) ]- »» +1] (01-15 411) 
=Х+2 > X»0 2Х-1 » хэ! 
2)1f = эв(Х)- 
ARI T (9 Lt > Х<0 EOD р x del 
s then (f + g) (X) = where0« X< 1 
(4) 4Х-2 (b) X41 ()5Х-1 (4) 4 


X^-1 , Х40 
3X41 5 x20” 


4Х-2 » X«2 


seo » X258 


TEE 


s thën (go f) (-1) = eese 
(a) 37 (b) - 17 (c) 10 (d) 6 
&(4)If O2 X? » g(X)=2X+3 , then the solution set of the equation 
FSO) = f Cis 


B If f (X) = | -2 5 g(X) -1 4-Х :then find each of the following functions 


(1) It f == 1 +g 69 = {1-Х » then the domain of (f + g) is «+ 


B оо = -1» g09 2 x?-4 »then find each of the following functions : 


(1)fog (2)gof 
à га Ith Q9 24 x3-4 » then find the two functions f and g where : В (X) = (f o g) (X) 


(a) (1531 (b) [-3 51} (о) {-1,-3} (а) {-1 53} 


» Exercise 2 Ama 
6 


(5) If f Q0 22 X Land (fog) (X) =3 X+ 2 then g (X) = ee 


(a)X+1 (b)5X43 (3 X*4 (d)2X43 


1 
БОХ › (во Л (Х=Х+2 then g (X) = өөө, 
e 


2 X+2 X+3 X+7 
(a)2X°+X-6 (b) 3773 ЮМ (9 =5— 


(7) (х) = Х+2 £002 355 and (g o f) (0) = (f o g) (1) > then k =з 


@)7 (b)5 (c) 1 «7 


* (8) The opposite figure 


represents the curve y = f (X) 


s then (f of of) (1) = eee 

@-5 (b)-1 

(01 (d)2 

(9 ) If f : М — N where f (X) 22 X »h: М — N where 

+ › Xiseven 

В (Х) = s then (f oh) (3) - (f o h) (8) = — 
X*l , Xxisodd 

ам (b)8 (c)-4 (4)-5 


If f : R- (0) —>Rand f 00 =} find : 
(1)(fof) 09 (2) (fof of) CO (3) (fof of o... to n times) (X) 


(£29) Voay Y / Go E OW - ty obaly - alegi 


. Exercise 


Some properties 
of functions (even 
and odd functions 

[ one - to - one 
functions) 
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Multiple choice questions | Test yourself 


Choose the correct answer from those given : 


$ (1) The even function from the functions that are defined by the following rules is ==- 


(a) f Q9 2 X3? (b) f O9 = sin X 
(c) f Q0 2 X cos X (d) f CO = Xsin X 
$ ( 2 ) The odd function from the functions that are defined by the following rules is +++- 
(a) f (X) = X? sin X (b) f (X) = tan? X 
(c) f (Ху = cos X (d)f 0921 


$ ( 3 ) The type of the function f : f (x)= 1х5 — 

(a) even. (b) odd. 

(c) neither even nor odd. (d) one - to - one. 

9 (4) The function f : f (X) =X cos X is -+-+ 

(a) even. (b) odd. 

(c) neither even nor odd. (d) one - to - one. 

$ (5 ) Each of the following is a rule of even function except --- эс» 


(a) f (X) = sin X (b) f (X) = cos X ()f(X)=X?-1 @f(xX)=1 


»Exerise3 Q —— 
gee 


$ ( 6) Which of the following rules does not represent an even function ? 


@y=4 (b) y = sec X 
x 

(c) ys X3 + іп Х (d) y=3 Х*-2 Х2+27 
$(7)Iff Q0 Xx » then нэн 

(9f 007 ру (0f 0Q--f C29 

(6 f C9 2 f C20 фг-х-1(4) 
5 ( 8 ) If f is an odd function › f (1) =2 » then which of the following points lies on the curve of f ? 

(а) (7152) (b) (- 15-2) (c) (1 5-2) (d) (- 1 $0) 
5 ( 9 ) If f is an odd function »a € the domain of f › then f (а) + f (Ca) = ^ 

(a) zero. (b) 2 f (a) (c)2a (d) f (a) 
© (10) If f is an odd function › then f (а) - f (Ca) = еее 

(a) zero. (b) f (а) (c) 2 f (a) (9) f а) 
Ф (11) If f is an even function » then f (a) - f (- a) = e=] 

(a) zero. (b) f (a) (c) 2 f (a) (d) f (2a) 

(12) If f is an even function › 2 € the domain of f › then f (2) + f (-2) = өөө. 

(a) zero. (b) 4 (c) 2 (d) 2 f (2) 
о (13) The function f : f (X) = (X + sin Х)(-----) is even. 

(а) X? + tan X (b) 1 sin X ()4-Х2 (d) X- cos X 


о (14) If f is an even function and the curve of the function passes through point (- 3 »2 m + 1) 
sand f (3) = 5 3 then mz ve 


(а) – 1 (b) zero (c) 1 (d)2 
о (15) LL] If the function f is an even over [а ob] > then b= eee 

(a)a (b)-a (c)2a (d) à? 
о (16)If f is an even function and f (5) 21 f (~ 5) = 3- k s then k = +e 

(а) 1 (b) 5 (c)3 (d) 2 


о (17)1f f is a function where f : ]- 5 ‚5]——Е›/(Х)= X? 5 then the function f (X) 
ета 

(а) еуеп. (9) о44. 

(с) one - to - one. (d) neither odd nor even. 

о (18) If the domain of an even function f 18 Ь 5» 5| > then the solution set of the equation 

РОО (X= 2) is enn 

(a) {2} œ) {1} (©) {0} (@) {-1} 


UNIT == 
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9 (19) If f (X) 2 a X? +b X + с is an odd function »thenc =... 


(а) 2 (b) 1 (с) zero. (4)-1 
$ (20) If f : f CO =Х?+ах+9 is an even function › then a = -++ 
(a) 6 (5) 3 (с) zero. (9-6 
* (21) If f o9 2 X? -x sthen| f Q9 - f 29 |= ene 
(a) zero. (b) 1 (с) 2 (d)4 
© (22) If f is an even function and f (X) + X? f (- X) =3 » then fu) 
(а) от ©з @2 
| (23) If f is an odd function then : Haon, e Where f (X) # zero 
(a) zero (b-2 (c) -4 (d)4 
© (24) If f is an odd function and X f (X) + X? f(-X)z2:sthenf (2) = 
(a)-2 (b) 2 o% op 


© (25) f: fOQ=a X? +b is an odd function and the curve of the function passes through 
the point (2 58) › then a + b? = s 


(a) zero (5)-1 (с) 1 (4)5 
* (26) The one - to - one function from those defined by the following rules is 
(a) f (xX) =3-x? (b) f (Х)-Хх7-3 
(c) f (X) = sin X tan X (@ f (Х)=х?+х 
* (27) The functions defined by the following rules are one - to - one except ............... 
(a) f Qo 2X? (9г(Х)-3Х  (Qhoo-l (d) n(x) 2 x? 
* (28) АП functions defined by the following rules аге not one - to - one except = 
(а) Р(Х) = х? (b f (X) =5 (с) f (X)=X+2 (d) f CO = sin X 
* (29) If f » g are two functions where fos 253 g(X)=X+2>then(gof) 
-TAEI function. 
(a) a one - to - one (b) an odd (c) an even (d) a linear 


$ (30) If the function is continuous and decreasing for all values of X € the domain of the 
function: then the function is 


(a) even. (b) odd. (c) one - to - one. (d) not one - to - one. 
* (31) If a function is increasing for all real values of X € the domain of the function 
> then the function is ---.------.---- 


(a) one - to - one. (b) an even function. 


(c) an odd function. (d) not one - to - one. 


> Exercise 3 ‘im: 


$ (32) The function f : f (X) = X? + 5 X is symmetric about -+++ 

(a) the X-axis. (b) the y-axis. 

(c) the origin. (d) can not be determined. 
(33) The function f : f (X) = X? + X^ + 1 is symmetric about -+++ 

(a) the origin. (b) the X-axis. 

(c) the y-axis. (d) it has neither symmetric point nor symmetric line. 
© (34) The function f : f (X) = sin 3 X is symmetric about the point ~-=- 
(а) (0 +0) (b) (3 +0) (с) (-3 +0) (9) (-353) 
e (35) Which of the following functions is not even ? 


у 5 р 

: 2 E. 
o 0| ° 
y 


3 
(а) (b) (c) (d) 


* (36) The opposite figure represents the curve of 
the function f »then f is e-+- 


E 
(a) one - to - one. (b) an even function. 


(c) an odd function. (d) neither odd nor even. y 


(37) The opposite figure represents the curve of the function f 


» then f is see 
(a) one - to - one. (b) an even function. 
(c) an odd function. (d) neither odd nor even. 


$ (38) The opposite figure represents the curve of 
the function f »then f is -“- 


(a) one - to - one function. 


(b) an even function. 


(c) an odd function. 


(d) neither odd nor even. 
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UNIT 


$ (39) Which of the following represents one - to - one function ? 


0 lo 4. 6| 0| 
(a) (b) (c) (d) 
| The curve represented in the opposite x 


figure is symmetric about the straight line 
whose equation is ............... 

(а) X20 (b) y 20 
()y=-2 (4) Х-2 


GD 2 In each of the following figures › mention the curve which is symmetric about 


О 
the X-axis › the y-axis or the origin point : 


» Exercise 3 р 


EJ) C Determine which of the functions represented by the following graphs is even » 
odd or neither even nor odd : 


(1) 


(2) 


(3) р 


Ш Fis. (1) 


Е} Each of the following graphs represents the curve of the function f › determine 
whether the function f is even » odd or otherwise verifying your answers algebraically : 


Ш Fig. (3) 
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LL] Use the following figures to answer the following questions : 


Fig. (2) Fig. (3) 


First : Complete the curve in each of fig. (1) and fig. (3) in your notebook to get an 


even function over its domain. 


Second : Complete the curve in fig. (2) in your notebook to get an odd function over 


its domain. 


Third : Determine the domain and the range of the function in each case » then show 


which graph represents a one - to - one function. 


Determine which of the functions defined by the following rules is even » which is 
odd and which is neither even nor odd : 


(1)700-5 | (2ЭШ/(0-Х34-х2-1 
(3) Gf 0023x-4x? (4) (0) -х2-3Хх-4 
(5) 300) =х?(х?-1) (6) 700 =(х- 3) -7 
_ 2+2 Bor um d 
(ОО 2 == (8)700 e t ——— 
(9) 1700-1х-3 (10) M f Q9 =(x? + 13 
a) £a f o9 21x? +6 (12) f o9 - o8 «x 
3 1 2ү 
(13) 1700-37-46 09/700-(Х-4) 
2 50 1-Х} (1-хү 
3) 09- (8-7) (16) о) = (15) -(539 
пт) лоо = (E) + HY (18) f Q9 = QC + t= (х2 - f 
зх 
(19) @ f Q9 2 X cos X (20) 00 = 225 
(21) f ху = sin 3 x (22) f 09 = 3X aes X 
] ax x3. 626 


» Exercise 3 Amen 
° 


(23) f (X) =X? sin’ x (24) f Q0 =Xsin x? 

(25) foo =X tmx (26) f (x) =sin X^- sin? x 
(27) f 00 =X*+ sinf х (28) f O02 X" + tan? x 
Q9; y= 8 3ХёвтХх (30) f (09 =4* + cos x42? 


(31) f OQ) = (cos X + sin Х-1) (cos X + sin X + 1) 


» X20 


@2 109» 3 
-2Х > Х«0 


2 
өгөө px ‚ х<0 
2х-х >» Х»0 


KJ] Each of the following graphs represents the curve of the function f › show from the 
° 
graph that the function f is опе - to - one verifying that algebraically : 


Fig. (1) Fig. (2) Fig. (3) 


GB Prove that the functions that are defined by the following rules аге one - to - опе: 
© 


(1) Ш700-2Х-3 (2) f@=4-x3 
(3) 00-535 (4) 0709 -2x3 


Prove that the functions that are defined Бу the following rules are not one - to - опе: 
(1) 700-3 | (2) 709 =(х+3)? 
(3)t3 092 X?-5x*6 (4) f 99 - XL- 


X*5-4 


(2: 0) V of age ДР OW - ey д0, – palagi 


UNIT === 
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CI In each of the functions that are defined by the following rules determine whether 


the function is one - to - one or not giving reason : 


(1)700=2х2-х-3 (2) OJ =х++2х2+1 


Determine which of the following functions is even » odd or otherwise : 


ве ев 


(1)f:R—+R » 1(Х)-Х-2 (2) у: [-3 3 [№ , f 0 23x? 
(3)f@)=x? » f:R*—+R* (4)1:700-х2 , xER-{3} 
Let f be a function whose domain is В find the value of ee if: 
( 1 ) f is an odd function. ( 2) f is an even function. «2,5» 
Let f, 57, > g, and g, be real functions such that : 
Ў 00=х* , 7,00=со°Х > в 0022 X? and в, (Х) =sin? X 
Determine which of the following functions is even › odd or otherwise : 
(22971527 (2) fi-f; (3)g; +g 

f. 
(4)fi xg (50g, xg, (6) 7 

1 
KE) CU Creative thinking : Represent graphically the curve which satisfies each of the 

following conditions : 


(1) Passes through the points (0 »— 2) » (2 » 2) (3 »7) and represents an even function. 


( 2 ) Passes through the points (0 ›0) » (- 2 » 1) »(—3 » 5) and represents an odd function. 


Choose the correct answer from those given : 
$ ( 1 )If f is a one - to - one function and the point (2 › 3) belongs to the function f 
» which of the following points can be belong to f ? 
(а) (5 » 3) (b) (2 5-1) (с) (3 ›2) (4) all the previous. 
* (2) If f is a one - to - one function and the two points (2 » a) › (3 › b) belong to the 
function f » which of the following is always true ? 


(а)а»р (b)a=b (c)a#b (d)a+b=0 


» Exercise 3 [2:73 
$ (3) If f is an odd function and f (1) = Капа f (X 2) = Р(Х) + f 2) 


ə then f (3) = eee 
(a) zero. (b)3k (c) 6k (d) 9k 
s (4) lf f (= 1 Lx and g (X) = i x »then each of the sum of these two functions and 
their product is -= function. 
(a) an even (b) an odd 
(c) a one - to - one (d) neither even nor odd 


& (5) If f isa real function and X »— X € the domain of the function › then the function 
g (X) = f (X) + f C X) is always ------------ 
(a) odd. (b) even. 
(c) neither even nor odd. (d) one - to - one. 

(6) If f is defined on R and 3 f (X) +2 f (- 29 = X? — sin X » then f is еее 

(a) odd. (b) even. 
(c) neither even nor odd. (d) not one - to - one. 

&(7)ff = X3 5 = х2-1 5 which of the following is an odd function ? 
(1) ( xg) (2) (fog) (3) (gef) 
(a) (1) only. (b) (2) › (3) (c) (1) › (2) (d) (1) › (3) 


, Exercise à 


Graphical 
representation of < 
А Ё Sa 
basic functions and “99? 
graphing piecewise 
functions 


OApply 


[ First | Multiple choice questions | Test yourself 


Choose the correct answer from those given : 
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© (1) ИГ (X) = 5 » then the domain of the function f 18 =- 


(a) R (b) R* (c) {5} R- {5} 
© (2) If f (X) 27 » then the range of the function f is ==- 
aR (b) R* (c) {7} (d) R-{7} 
© (3) The range of the function f : f (X) = 0 When ЖЕП d чон 
1 when X>0 
(a) {1} (b) {0} (X 


7 ( 4 ) In the opposite figure : 

The range of the function is 

(а) {1} 

(911»-1) 

1-1) 

(45 

© ( 5 ) The range of the function f : f (X) x» ÍS e 


(4) R-(1,-1] (b) R- {3 5-3} (c) {3 5-3} (d) {3} 


> Exercise 4 277777 
5 


2 
$ (6 ) The range of the function f : f (X) = 2 where x #0 is — 


(a) IR (b) R- {0} (©) {0} (a) R-{-3} 
© (7) The range of the function f : f (X) Хаах is Ree 
(3 R- [15-1] (b) -12»-2| OR (4) Rt {2} 


© (8 ) The range of the function f : [-2 »3[ —= В 5 f (X) = X? is een 


(a) [4 ,9[ (b) R* «o [0 ,9[ (а) [0 ,4] 
Х » X>0 
© (9 ) The range of the function f : f (X) -| is - 
-25 Х<0 
(a) R* (b) R*- [-2] ORU {-2} (d) 
o (10) LL] The function f where f (X) - 2 e X0 i symmetric about 
-2 >» Х<0 
the point + 
(а) (2 50) (b) (- 2 +0) (с) (0 +0) (d) (2 »-2) 


Ї (11) The axis of symmetry for the function f : f (X) = X? is the straight line еее 


(а)у=0 (b) y=X (c)y=-X (d) X20 
= + 
© (12) The function f : f (X) -| 1 is increasing on -+ 
5 > х»0 
х 
(a) В (b) Ё7 (92:34 (4) Ё-10) 


$ (13) The curve of the function f : f (X) -| 


инт 
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X з X«-1 

о (14) The curve of the function f:f(X)-2]2 > -lsXslis.... 
1 
y? х»1 


IXI » X«1. 


© (15) The curve of the function f : f (X) = оные 


Х+2, X>1 


о (16) т the opposite figure : 
The curve of the function f defined by the rule f (X) = -+++ 


Ж? p бб 
-4 5 X«-2 


(a) 


X^ xx a2 
-4 5 Х»2 


(b) 


002 „данс 
-4 › X«2 


(c) 


X" wy SSD 
-4 5, X«2 


(d) 


» Exercise 4 Энн 
. 
© (17) In the opposite figure : 
The curve of the function f defined by the rule f (X) = v+ 


> Х»0 
>» Х«0 


(а) 


» X20 


(0) » X«0 


© s Х»0 


» Х>2 
(4) 


‚ Х<2 


2 
1 
х 
2 
£ 
x 
2 » X«0 
Дь 
* 
2 
2 
х 


и Graph each of the following functions and determine its range : 
(1) f:4-3 5-151 2}—+[-357] + /(Х)-2Х-3 
(2) 02:11 ›5[— В > в00)=х+1 
(3) Gg: eo »-1[—+R » өЕ(5)-1-Х 
(4) f:f (X)=-3X+7 for every XER 
(5) f:R— R: f (x) =x? 

(6) 7:00 = х?2-5,х20 


(7) f:feosx?-3x.xe[-3.2] 


- -25 
ОРАР — ий дуг 7 ASS 
H X w 1256 


( 1 ) Graph the function f » and from the graph deduce its range » and discuss its 
monotonicity. 


( 2) Is f one - to - one ? Explain your answer. 


UNIT — 
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a Graph each of the functions defined by the following rules and from the graph. 
Find the domain and the range of each function and discuss its monotonicity and its 
type whether the function is even » odd or otherwise — its symmetry : 


(£09 4339-3 (2)700-4 


Zs 


(3) f09=4=% (4) f 092% 
X^-1 х 1 


[4] Represent graphically each of the functions that are defined by the following rules » 
from the graph find the domain and the range of each function and discuss its 
monotonicity and its type whether it is even , odd or otherwise and show its symmetry : 


(1): ]-=э3[-—= В where (0-2 | (2) f00=!? хээг 
-3 > Х»0 
х»1 Х-2 , xe[-2.;1] 
(3) f= i 4)feoo- 
d 36-8 $ sd dd -х+4, ХЕЙ,4] 
и 4 $ М> 5 x? a х<0 
(5060f00-]. , : (6) aseo=| 5 
X* ^. Xx X >» X20 
З XB , XP X«1 
(7)1709= may (8) f00= Lh жш 
1 i Bi 8-2 з Med 
9 » 5x0 А 
(9)уоо=1!^! = aoa roo- 15 T 
ЕЭ > Х»0 x >» X>0 
8 > Хк-3 3X-6 , жо 
(19 700 411Х| $ -3«Х«3 (12) f 092] 2-Х 
3 t 3 2 >» Х«2 
2 > -35Х5-1 -X-15 -4xsX«-2 
(13) f 09210 > mS (14) f Q0 211 r -LEN 
2 » 1<Х<3 X-i » 2<х<4 


Е Golf, :R —~Rwhere f,(x)=3X-1 » №:[-2,3] —+R 

е 
where f, (X) 2 3 – 2 X » graph the function (f, + f,) showing its domain » then deduce 
its monotonicity. 


a If f (X)=X3-4X » gQO = X? —4 , determine the domain of the function Land 
graph it and from the graph determine its range and mention whether it is even » odd or 


otherwise › and discuss its monotonicity » and mention whether it is one - to - one or not. 


(49) 


Маг” 
Introduction to 
limits of functions 
"Evaluation of the 


limit numerically 
and graphically" 
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Multiple choice questions | 


Choose the correct answer from those given : 


* ( 1 ) All the following are unspecified quantities except -- 
(a) zero = zero (b) œ — e» (c) eo + оо 


° ( 2 ) In the opposite figure : 


Lim f 00 = 
(а)1 (5)-1 
(с) does not exist. (d) 2 


( 3) In the opposite figure : 


Limfoo- E 
(a) -3 (b) 2 
(с)-1 (4) does not exist. 


° (4) In the opposite figure : 


lim f 00) = 
(a) zero (b) 2 
(c)3 (d) does not exist. 


fa 
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e (5) C3 From the opposite figure : 
First : Lim, ТОО ee 
(a) zero (b) -3 


(0-2 (d) does not exist. 


Second : Lim foo- 


( 6 ) Using the opposite figure : 
First: Lim, f QQ = s 
х—1 


(a) zero (b)-2 (c)-3 (d) does not exist. 
Third : Lim, f OO S eee | 
(a) zero (b)-4 ()-1 (4) does not exist. 
Fourth : Lim f (x)= ГЭЭЛ | 
(a) zero (4 om (d) does not exist. | 


(a) zero (0)-2 

(c) 1 (d) does not exist. 

Second : Lim. TOi 

(a) zero (b) -2 (c) 1 (d) does not exist. 
Third : Lim E 

(a) zero (b)-2 (с) 1 (d) does not exist. 
Fourth : Lim, Fg 

(a) zero (b)-1 (c) -2 (d) does not exist. 
Fifth : Lim, Fm засна» 

(a) zero (0)-1 (c)-2 (d) does not exist. 
Sixth : Lim foo. 

(a) zero (b) 1 (c)2 (d) does not exist. 
Seventh : Lim f Ogre 

(a) zero (b)-1 (c)-2 (d) does not exist. 


9 ( 7 ) Using the opposite figure : 

First : Lim, f 09 = — 

(a) zero (b)-1 

(04 (d) does not exist. 


» Exercise 12 ф == 


Second : Lim. PW uses 


(a) zero (0)-1 (с) 4 (4) does not exist. 
Third : Li m fein 

(a) zero (b-1 (с) 4 (9) does not exist. 
Fourth: f (2) con 

(a) zero (b) 3 (c)4 (d) undefined. 
КИЙ: f (5) = 

(a) zero (b) 2 (c) 5 (d) undefined. 
Sixth : Lim f o и 

(a) zero (b) 2 (с) 3 (4) does not exist. 
Seventh : Lim, РО) = 

(a) zero (b) 2 (c)3 (d) does not exist. 
Eighth : Lim d cL 

(a) zero (0)2 (c)3 (d) does not exist. 
Ninth : Lim. FE Sones 

(a) zero (b)2 (с) 4 (4) does not exist. 
Tenth : lim TO e cases: 

(a) zero (b)2 (c)4 (d) does not exist. 


u CÀ Find each of the following limits graphically and numerically : 
. 
(1)Lim 0-33) (2) Lim (х2-2) 


ge If the opposite figure represents the curve of the function f (X) 
»find : 

(1370) (2)749 

(3)f Q0) (4) Са Lim 700 


о Study the opposite figure › then find : 


(193 70) 
(3) £3 f (17) 


(13700) 
(3) EB f (0) 


(5) f (2) 
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(2902707 
(4) 3 Lim fœ 


(2)£D f (0) 
(4) £3 Lim f 09 


(6) Lim f 00 


If the opposite figure represents the curve of the function f (X) : 
5 


Find each of the following : 


(1) 03 f@) 


(3) Lim, f OO 


(2) Lim foo 


(4) C2 Lim 700 


If the opposite figure represents the curve of the function f (X) : 


Find each of the following : 


(1) 70) (2) f0 
(3) 0) (4) Lim 70 


If the opposite figure represents the curve of the function f (X) : 
Find (if possible) each of the following : 


(1) f@) (2) £2 Lim f 00 
(3) 2 Lim, f OO 


(4) Lim 700 


л ИРИ ЧИ 


EN 
5 
N 


Find (И possible) each of the following : 


(1) 708) (2) 1 (3*) 
(3) 1 (37) (4) Lim f 09 


If the opposite figure represents the function f (X) 


> find : 

(1) EB f (0) (2) f (0) 

(3)f (0) (4) £3 Lim 700 
(5) 3 FQ) (6) 107 
(T)F(2) (8) £2 Lim 700 


Choose the correct answer from those given : 


® (1) Which of the functions represented by the following figures does have a limit at X = 3 ? 


& (2) The opposite figure represents circle M 
» its radius length is 5 ст. › MC L AB 
>the length of MC = X and the length of AB=y 
When X —— 0 5 then : y— ээ) cm. 


(а) 2.5 (b) 5 (c) 10 (d) 20 


(Nos 0) V Ля Wat) OW - ey olel,- pale) |113 
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( 3) In the opposite figure : 


When 8 — 1 Я 
y % 
ə then : y —— эээ cm 
(a)0 (b)5 (c) 10 (à) 104/2 
10cm, 
( 4 ) If the curve of the polynomial function f intersects the X-axis at X = 3 » then =- 
(a) Lim f (xX) 20 (b) Lim f Q9 23 
X—+3 х—0 
(© Lim f Q0 =0 (9) Lim f 09 =3 
( 5 ) If the curve of the polynomial function f intersects the y-axis at y = 3» then ------------ 
(a) Lim f (X) 2 zero (b) Lim f 09 23 
х—з x—3 
(c) Lim f (X) 2 zero (d) Lim f 0023 
х—0 х—0 


( 6 ) The opposite figure represents the curve of the function 
у=} (X)and Lim f (x)= Lim, f (0+ Lim f (x) 
x—0 = gum 
э then a ze 


(a) 3 (b) 4 (c)5 (d) 6 


( 7 ) The opposite figure represents the curve of the function 


у=} (00 аад Lim f (x)= Lim_f(x)+ Lim, f 00 р L^ 
» then the greatest possible value of = --- 

(а) 1 (b)2 

(c)3 (d)4 


$ GES 


Фф. Physics 
* Chemistry 
* Biology 


Finding 
the limit of 
a function 

algebraically 


111 From the school book 


Multiple choice questions Test yourself 


© Choose the correct answer from the given ones : 


(1 утаа, буе 


2 
(a) 5 (b) 20 (c) 10 (d) 101 
(2) Lim (ax-x)- ———— 
(а) 8 (0) 10 (с) 14 (4) 16 
(3 ) Lim (3 ”, инч 
(a)3 (b) 6 (©) за? (d) 12 
(4) Lim (2х? -ах-а?) = звене where aGR 
(a) zero (bya (с) 442 (4) 42-24 
(5) МТЗ o x sin x) =. 
2 
(a) t (b) 1-1 (с)л-1 (d)2z-1 
аа [BTR m 
(83 pum 4X-1 06 
(a) -3 (b) 1 (c) + ГОР i 
TEILE NM 
и е ор" 
9$ 0$ OF @3 
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х—0 


Lim ХХ 
(8) x 


(a) zero. (b)-1 


im X°-7X+12 
(9) Lim шиг: E 
(a) 1 (b)-1 
(10) Lim, X *X.. 
миний T 
0-4 


(а) zero. 
anm Lim 22-3-6 .. 
ял x!«x-12 

(a) + 4 


ид 3002-48 
(12) Lim | a (esum 


(b) - 32 


(a) 32 
im X^«x-6 

(13) Lim As = 
5 

(b = 


@ 4 


Р -1 

(14) Lim 3X*42X . 
undi 7 a. 

(а) 2 (b)4 


(15) Lim X*-32-20 . 


х—\5 х-15 
(a)9 09215 
im 3-1 
(16) Lim гуу... 
(a) zero (b) 2 
i X*1-1 
07) Lim, S 
(a) zero »2 
(18) Lim 1X*1-2. 
аж | 
(94 ei 


(c) does not exist. 


(07 


(c)-1 


(c)-1 


(945 
(c)3 
OF 


(с) 6 


(d) 1 


(4)-2 


(4) has no existence. 


(d)-5 
(d) – 24 
92 
@ + 

@ 1815 


(4) 4 


(d) has no existence. 


= 
& 
o|- 


(19) Lim 12-Тх = 


х—9 


(20) Lim A- x 15 


Kcu ci EE 
(a4 © 
ajdi -— 
5х2-23Х4120 
(а) $ (b) Ж 
(22) Lim У. 
ИЕ хэ2-2 
(a)-6 (b) -8 
за 250-1-1 
(23) Lim — - 
1зх-1-2 
@)1 [DE 
i x 1 
(a) zero. (b -3 
М 3 
asy lun 2 ТОБЫ 2.2 
Q5) х=» 3x!-8X44 
а) 5 DE 
(26) Lim 3 6с- TP _ 
Х-2 
(a) 0 (b)2 
(27) 1 Lim WELA "— 
cos X 
(a)7 (b)8 
Lim tnX _ 
(28) Q m A = L€——— 
(a) 0 (b) 1 


(29) 1f Lim f(x) 24 , then Lim 


х—5 


(а) 4 (5) хего. 


(922 (b) p; 


EE 


(0— 


1 
(с) 16 
(с) 68 
(c) -2 
+ 
(с)3 
(с) i 
(c)4 
(c)9 


@+ 


[700-4] = 


(c)5 


» Exercise 13 Quas: 


(4-22 
(4)-4 
(4) 92 


(4) does not exist. 


5 
vje 


(d) does not exist. 
it 

@ 4 

(d)8 

(d)1 


(d) does not exist. 


(d)8 


UNIT 
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im X-3 
(30) Lim xp 
= =a 8. 
(а)-1 : ОР (© 5 
un 2282-35-35 
(зїн Dium "xh 08 › then m = 
3 = 2 2 
03 1 [DE ©4 oF 
i +3Х-4 
(32)1: Lim 24.5, еа 
(а) – 1 (b) 1 (с)0 (4) 4 
T i a __. 
(33) санг ЮМ, AS exists » then a = 
(а)-1 (b) 1 (c)2 (d)4 
: 2_ 
(34) Lim, T tom s where т Е R > then k x me ........-....- 
(a) 3 (b) -3 (c)-2 (d)-1 
1 2 
(25) 1,238, AERIS s then k + m = see 
(9-4 (b)-5 (c)-8 (4-9 
Second 
Find each of the following : 
im 22-25 naQ 2-8 X215 
(1) Lim X-5 «10» (2) Lim TES 
in — ИИ | 20 5Х-10 
(3) pi за sage | (049150 я 
im 4Х2-64 4 ; 2x-8 
(5) Lim Ч «32» tOM Lin 22:25 
j Lim Х2+4Х+3 1 сн ре 
(аш, xi-9 “з” | (8) Lim PRA 
"um o "Eum 
Lim = 43» Lim 2Х--5Х-2 
(lim “ые 3» | 00) ыш 7^7; 
| im 9-Х 1 i 3Х2-Х-4 
0D £2 PIS 2 ы саг | WD ul 
2 2 
(13) Lim 165 =9 «3» | dày; 235-568 
x3 x—53 2x?-3x-9 
Р X^42X—15 4 " x?-8 
аз 208 ха ав de | я. 


(4) does not exist. 


«1» 


а Find each of the following : 


» Exercise 13 Эвт: 


na (0827-4 а QX-D?-1 ж 
13:35: LS dio (2) 0 Lim 532 agb 
2 3 
(3)Lim —-9 -1. «=2» | (4) Lim ERE Xl. «ts 
0—52 2Х5-32-2 т X—3 IN EEK 
ы. 0702-00 - (Х3-а)) 
Lim AAN 4368 P ==); «лего» 
(5pm == жь | бб ^. = 
y 2:363) : X+2 
Lim. = е __ ale Ling eem. а 
бд (Х-17-52Х:-2 i (A lin, x*-16 = 
x+4x-12 zx} 
т i id = 4... rT i 2+х 2 маг 
(9) Lim = ч (10) £D] Lim 222 1 
HE mcum 2 : 5 T 
(п) Lim mz mx > (12) Lim (= «Ч. 
: w^ хэй 5 1 3 
(13) Lim. ба TE ) + | 4) Lim bcr ui =) wla 
Find each of the following : 
. 4 il] 001-8061 
(1) Lim EE = ЫН «33» (2) Гіт m Pra «р 
га KRX „л 232-3Х2-4 
(3) Lim a « 108» (4) Lim, Bak «1» 
А х2+4Х+4 im 2-5 Х2+7х-3 
5) Lim 727.1, | (6) Lim 2—22 = = «=» 
(SYE Lim, X"xt-u8x-i 3 к-4 ОХ 
Find each of the following : 
: x-3 | {х-1=® 
0 Pi ч» | QQ bin CY. “Р 
(3) 08 Lim + «а» | (4) Lim 13-2Х-13 
75 Үууз-з Е GN 
2 
(ву 1229-4 4» | 06) Lim 232. «30» 
t xx 175 х+4-3 
(7) Lim X=X=6 «6» | (8) Lim 1ЇҮХ-11-Х ith 
x—3 xcu DES a 


UNIT — 
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(9) Lim х-1 ай» (10) 2: Lim 1 ad ets 


s= {з х-2-{х — Х41 


(13) Lim. =_= «75» | (14) Lim ——— «6» 
хэ Fel es x—3 х-(х-6 k 
PTT as 


B око 109 .5 then find : 
х--0 x? 


i im f% 
(1) Lim 709 (2) Lim 22 «авт элего» 
2 
If Lim 60-а а, then find a «5» 
Х-»-1 X+1 
: Х?+ах+ь ы 
EB rris (22) =5 
» find the value of each of a and b «35-4» 


CA Trade : 

A company found that if it spent L.E. X for advertising one of its production › then its 
profit will be given by the function f : f (X) 20.2 X? + 40 X + 150 

Find the profit of the company when the expenditure for advertisement approaches 


to L.E. 100 « 6150 pounds » 


Choose the correct answer from those givens : 
(1) If f is a function satisfying that X (f (X) + 1) = f (X) + x? 
»then pm РО) = еее 


(a) 1 (b) 2 (с)3 (4) zero 
1 k-3 
gi in ETES y onn аг ss 
Х--0 х k 
(a)8 (b) 4 (c)3 (@ 4 


» Exercise 13 Эл: 
. 


(зу Lim (2/09-5800)-10,14т (7004:00)-6 


oF 0 2 (c) 10 (d) 20 


Р 4 ». 00-8. _ 
(4) If n (X) is a function and Lim TUE 27 


| »then Lim 2X «DO. 
| #— x-2 
| (a) 1 (0) 7 (c) 8 (4) 15 
Find each of the following : 
| Lim (Х2-4х-5) E Lim ,|X^*2X-3 зь 
| СЭР sl > | (2) т +22 
2 -3 -l 
Lim —X 2 — 5 4)Lim 3X7*2X -7 (п, 
mesa е CD T захаа 9 
(8) Lim 882Х-288Х-3 — ,,, | (g)pig 99 X-5esX*4 үз, 
шах—3 tan? X-4 tan X 43 х—0 sin? X 3 
3 3 3 
3-2 х2 +2 X44 
(7) Lim (x31? +ә{х+я) ж. 


-4—4 x?-64 16 


[2+3 +2 2 
a эс Eam 


«-2» 


х1 


(АРУ osë Y / [oo OW - Ex оз, нв їнэ! |121 


^ed шиний 

111 From the school book @Understand @Apply «ә Higher Order Thinking sae | 8 ) 
' Ё 

a 


Exercise 


2 
ae . 


Multiple choice questions Test yourself 


Choose the correct answer from the given ones : 
(1) In any triangle XYZ » XY: YZ = 


(a)sin X : sin Y (b) sin Y : sin Z (c) sin Z : sin X (d) sin Z : sin Y 
(2) ШААВС »if m(Z А) = 30° ›С= 15 3 cm. эт (0 С) = 60° ›Шепа=- em. 
(a) 30 (b) 45 (c) 15 (d) 60 
( 3 ) DEF is a triangle in which m (Z D) = 80° and m (Z E) = 60? » iff 12 cm.» 
then d = ст. 
12 sin 80° 12 sin 80° „у 12 sin 40° 12 cos 80° 
(nas 00) 560 ©) Sin 80° (D со 40° 
(4) ШААВС ›На= 4 ст. › 6 =7 cm. »m(Z C) = 120° , then the area of 


the triangle = ---.-.-...- cm? 
(а) 73 (5 1413 (с)7 (d) 14 


(5) 1] ХУЙ is an equilateral triangle » the length of its side is 101 3 cm. › then the 


length of the diameter of its circumcircle is ------------- cm. 

(a) 5 (b) 10 (c) 15 (d) 20 
(6)InA XYZ > oy = 6 , then the length of the diameter of its circumcircle 

ise- length units. 

(a) 6 (b) 12 (с) 3 (d) 9 


о 
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(7 ) In the opposite figure : 

The length оЁАВ--------СШ. 

(a) 6 ът 

(с)8 (d) 9 
(8) In the opposite figure : 


AD // BC ›АВ = 4 cm. »m (Z DAC) = 40° ,ш(2 B) = 60° 


» then the length of AC = не cm. 
(а) 5 (b) 3 
(c)2 (94 


( 9 ) In the opposite figure : 


M is the centre of the circle 


BM -6 cm. »then AB = ст. 
(a) 6 sin 50* (b) 12 sin 50° 
(c) 6 cos 509 (d) 12 cos 50° 


(10) A circle with diameter of length 20 cm. » passes through the vertices of A ABC 
which is an acute-angled triangle in which ВС = 10 cm. › then m (Z A) = eere- 
(a) 30 (b) 60 (c) 45 (d) 150 

(11) In triangle ABC » m (Z A) 245? , the length of the radius of its circumcircle = 6 cm. 


ə then a = cm. 
(a) 13 ©) 642 (912 az 


(12) If the length of a side in any triangle = 12 cm. and the measure of the opposite 
angle to this side = 55° , then the circumference of the circle that passes through 


the vertices of this triangle = ............... cm. 
(a) 36 (b) 42 (c) 46 (d) 52 
(13) If the perimeter of triangle ABC equals 15 cm. эт (4 А) = 53° 5 m(ZB)=47° 
» then the length of AB =з cm. 
(а) 6 (b)7 (c) 5 (d)8 
(14) In triangle ABC ›а=27 ст. » m(Z В) = 82° , m(ZC)-56* 
s then its surface area = --------.------ cm?. 
(a) 540 (b) 447 (c) 350 (d) 400 


— ое 
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(15) In triangle ABC >m (Z A): m(Z В): m (4 C) =2:3:4,АВ = 12cm. , ћеп the 


length of AC- ст. 

(а) 10 (b) 11 (с) 16 (4) 18 
(16) In triangle ABC › which of the following statements is true ? 

(a) sin + cos B =a +b (b) asinB=bsinA 

: а sinB 

(c)a=bsine (d) === Б 
(17) In A XYZ »2rsin X = "where г is the radius length of its circumcircle" 

(а) z (b) y (c) X (d) area of A XYZ 
(18) CC If ris the length of the radius of the circumcircle of the triangle XYZ > 

--— 

hen ay 

(a)r (b)2r (tr (d)4r 
(19) In acute-angled triangle ABC »2 a= cu s then m (4 A) = vee 

(a) 30° (b) 45° (c) 60° (d) 75° 
(20) In A ABC 5 sin A = 2 sin C : BC = бст. › then AB =. - ст. 

(a)2 (b)3 (с) 4 (d) 6 
(21) If the radius length of circumcircle of A ABC equals 3 cm. 

and sin A + sin В + sin С = 2, then the perimeter of triangle ABC =... ст. 

(a) 6 (5) 9 (c) 12 (d) 24 


(22) ABC is an equilateral triangle › its side length is 6 cm. and the area of its 


circumcircle equals К Jt cm? › then к= 


(a) 23 ©) 813 (с) 12 (d) 24 
: sin (A+B) — — 
(23) In any triangle ABC › ЖАЛДЫН 
€ a b 
(a)1 OS Qus Ore 
(24) шААВС ,-3..- 5A 
muB зөөж 
(a) sin В (b) sin C (c) sin A+ sin B (d) sin A+ sin C 
(25) CJ In A XYZ »if3sinX =4 sin Y =2 sin Z »then Х:у:2= 
(а)2:3:4 (b)6:4:3 (c)3:4:6 (d)4:3:6 


гн 
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(26) Ш ABC is a triangle in which ма zx = 2С Саа bit Gs «cce 


(а)6:5:8 (b)8:5:6 (с)7:2:4 (4)3:5:4 


(27) In AABC: А-В . soc. »then the greatest angle in measure is .............. 


@ ZA (b ZB (ZC (4) right 
(28) In triangle ABC ›т (4 А): m (4 В): m (4 C) 23:5:4 
s then c?: a=. 


@){6:2 2:3 (с)4:3 (0)3:2 


mens EX ЗВ — 
sinA | 


| (а) xc (b) Sin C. (c) 4r (91 


(30) In ЛАВС › if the radius of its circumcircle = 4 ст. 


shar ЖЕНО хашсан 
sinA+sinB+sinC | 


(a) 4 (b) 2 (c) 8 (d) 16 
GLAS ARE, is a right-angled at / B and b = 10 cm. 
»then 3x +355 = - cm. 
(a) 10 (b) 20 (c) 40 (d) 100 
(32) If the radius of the circumcircle of A ABC equals г › then the perimeter of the 
triangle = ын (sin A + sin B + sin C) 
(a)r (2r (су 412 @s8r 
(33) шААВС ›а-Ъ=4ст. »sin A= 3 sin B › then a = on cm. 
(a) 4 (b) 6 (c)8 (d) 12 
(34) If the perimeter of A ABC is 24 cm. and sin A + sin B = 3 sin C , then C = cm. 
(a)4 (b) 6 (c) 8 (d) 9 
(35) ABC is a triangle »sin B + sin C = 4 sin A and b + c = 2 a + 10 cm. 
s then a = ·-..-.-.-...... cm. 
(а)2 (5) 3 (c)4 (d) 5 
(36) InAABC AB 2 8cm. » BC- 12cm. » m(ZA)-m(Z С) = 90° 
> then tan C=- = 
(a) 2 3 ©з @ + 


» Exercise 19 2 
e 


(37) If r is the radius length of the circumcircle of A ABC and a =r 


s then m (Z A) = eee 
(a) 30° only. (b) 30° or 120° (c) 150° only. (d) 30° or 150° 
(38) If the area of the triangle ABC is A and r is the radius length of the circumcircle of 
the triangle ABC › then : мэ — 
(a) 1 (5) 2 (c)4 (98 
(39) 22 ШААБВС, Е БЕ г (where г is the radius of its circumcircle) 
(a) 1 (b) 2 (c)4 (d) 8 
(40) ABC is a triangle » b = 12 cm. › the radius length of its circumcircle is г » then the 
area of the triangle = --------------- cm? 
(a) 23€ (b) 38€ (c) $85 (d) 52е 


(41) If the triangle ABC is an isosceles right-angled triangle and r is the radius length of 
the circumcircle of the triangle ABC › then the area of A ABC = ~ 


- (in terms of г) 


а) 212 (28 (or (4r 
(42) In the opposite figure : 
If the perimeter of АВС = 20 cm. » 
then the diameter length of its circumcircle = cm. 
(a) 2 (b) 4 
(с)6 (d) 8 
(43) ШААВС ,соѕ (В + C) = + » BC = 8 ст. › then the radius length of 
the circumcircle of A ABC = --------------- cm. 
(a)4 (b) 5 (c) 8 (d) 10 
2 ь 
(44) If the area of a triangle is a sin Bie еп k 2 9k #0 
ksinA 
(a) 1 (b) 2 (с) 3 (4) 4 
© (45) Ifris the radius length of the circumcircle of triangle АВС and а = $ r 
s then m (Z A) = --------------- where A is an acute angle. 
г 1 in-l (1 wl [1 
(a)sin“!(1) (уяа (2) (©) sin! (4) (d) sin-! (4) 


= 
о 
ч 


5 4 @Understand ©Apply ə Higher Order Thinking Skills 


© (46) If Ais the area of triangle XYZ › 5 is half the perimeter of the triangle XYZ 


2 2 2 
the 
й en ZsinX * xsinY ysinZ 


w$ w OEN @ 35 
(47) In the opposite figure tan Ө = -++--++ 

| 0) 

+ 

© 3 22 


4 
o$ 


5ёсопд Essay questions 


ЕЙ XYZ is a triangle in which m (4 X)=80° » m (Z Y) = 60° and z= 10cm. 
e 


» find each of X and y to the nearest cm. «15 ст. +13 ст. 


ЁЗ ABC is a triangle in which с = 19cm. » m (Z A) = 112° and m (Z B) = 33° 

J 

Find to the nearest hundredth each of b and the length of the radius of the circumcircle 
of the triangle. « 18.04 ст. » 16.56 ст. 


Е C LMN is a triangle in which m=68.4cm. › m (Z М) = 100° and m (2 N) = 40° 
9 
»find :(1)¢ 
( 2 ) The length of the radius of the circumcircle of the triangle LNM 


( 3 ) The area of the triangle LMN « 44.64 cm. + 34.73 em. «981.34 cm? 


oO LMN is a triangle in which m (4 L) = 18° 52 , m(Z № = 44° 17 and NL = 35 cm. 
Find : 
( 1 ) The length of each of MN and LM 


( 2 ) The area of the circumcircle of A LMN «127 ст. +27.4 ст. + 1208.67 em? 


Е} ABC is a triangle in which b= 10cm. 5 m(Z A) = 40° and m (2 C) = 80° 
J 
Find the length of the greatest side of А АВС «11 em. 


a ABC is a triangle in which c 2 4.5 cm. » m(ZA)=100° and m (4 B) = 15° 
Find the length of the smallest side of A ABC « 1.3 ст. 


Ex 
о 
со 


> Exercise 19 27 
. 
GB ABC is a triangle in which m (2 A) =60° and a=7 [3 cm. Find the area 


and the circumference of the circumcircle of A ABC (n - z) « 154 em? 544 ст. » 


EJ C2 ABC is a triangle in which m (Z A) = 60° эта (/ В) = 45* 
© 
Prove that :a:b:c=6:2:43+1 


ABC is a triangle in which: a= 13 ст. » m(ZA)=53° 8 ‚с = 15 cm. Find the radius 


length of the circumcircle of АВС , then find m (4 C) «8.1 em. + 67° 23 9 or 112° 36 5Ì » 


ABC is a triangle in which m (2 А) = 35° » a=8cm.andb=6cm. 
Find : m (Z B) « 25° 28 43 » 


CJ Find the perimeter of the triangle ABC in which = 8.7 ст. » m(ZA) = 57° 13 
and m (Z B) = 64° 18 «265cm.» 


АВС is a triangle in which m (Z B) = 45? » m (Z C) = 60? and the diameter length of 
the circumcircle of A ABC = 40 cm. Calculate the area and the perimeter of A ABC 
to the nearest whole number. «473 cm? + 102 cm. » 


ABC is an isosceles triangle in which : m (Z A) = 120? and the length of the radius of 
the circumcircle of A ABC is 12 cm. 
Find c and calculate the area of A ABC « 12em. «624 сті» 


ABC is an isosceles triangle in which : а = b and m (Z A) = 15° and the perimeter 


of A ABC is 25 cm. Find the area of the circumcircle of A ABC «474 cm? » 


CA If the perimeter of АВС = 40 ст. » m(Z A) = 44? and m (Z В) = 66° 5 
Find the lengths of the sides of the triangle ABC « 10.9 cm. • 14.3 em. • 14.8 ст. » 


ABC is a triangle in which c = 12 cm. and m (Z B) 2 3 m (Z A) = 60° 


Find a and the area of A ABC to the nearest cm? «42 ст. »22 ст? » 


a CO If the area of the triangle ABC is 450 cm? , m (4 В) = 82° and m (4 C) = 56° , 
find the value of a « 27 ст. » 


(18) ABC is ап acute-angled triangle in which АС = 12 cm. » sin A = 0.6 and its area is 43.2 cm? 
Find the length of each of АВ and BC › Also find m (2 В) «12 ст. 37.6 cm. 571534 » 


Find the perimeter of the acute-angled triangle ABC На=7 cm. sb = 8 ст. 


and т (Z A) = 60° « 20 ст. » 


(11:75) oet Y / (JB) OW -2.21-э2,- palee/l |169 
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ABC is a right-angled triangle at B » let D ЕВС and DEBC such that CD = 4 cm. » 
е 
m (4 ADC) = 45° 15 and m (4 CAD) = 18° 


Find the length of AB to the nearest cm. «8 ст. » 


XYZ is a triangle in which YZ= 15 ст. » m (Z Y) = 30? and m (4 Z) = 70° 
Calculate the length of the perpendicular dropped from X to YZ «7.16 ст. » 


ABC is an obtuse-angled triangle at C in which: a2 8 ст. » с= 20 см. 


and tan A = —L— Find m (2 C) «33» 


2 2 


АВС is a triangle in which: b 25cm. » tan С = $ and m (Z B) = 30* 


find a » c and the area of the triangle to the nearest integer. «10 cm. + 8 ст. +20 cm? » 


XYZ is a triangle in which sin X + sin У + sin Z = 2.37 and its perimeter is 56.88 cm. 


Find the length of the radius of the circumcircle of A XYZ «12cm.» 
(13 ABC is a triangle in which m (Z A) = 60° › m(Z B) =45° sif be (V6. 2) cm. р 
then find each of a and b «(6 ст. *2 ст.» 


АВС is a triangle in which sin : sin В: sin C 22:4:5andc-b-3cm. 
Find each of a and b «бет. + 12 ст.» 


GJ ABC is a triangle in which m (Z A): m(Z В): m (4 С) =3:4:3 ›На=5см. › 


then find the perimeter of the triangle ABC « 159 cm.» 


АВС is a triangle in which m (4 А): m (4 В): m (4 C)=1:3:5 
Find the length of the smallest side of A ABC if its perimeter equals 16 cm. «25cm.» 


(11 ABC is a triangle in which m (Z A) = 3 m(ZB)- E m (Z C) » the length of the 


radius of its circumcircle = 10 cm. Find the area of A ABC «110 em? » 


ABC is a triangle in which 6 sin A 2 4 sin B 23 sin C and its perimeter is 45 cm. 


Find each of a and c «10 ст. »20 cm. » 


If ABC is a triangle where : азр -сша+с э brgos 


> then prove that sin A: sin B : sin C=4:5:6 


—в в в в вв B— B—B—B— B —- 


эгч 
ES] 
o 


» Exercise 19 2: E 
е 


g In the opposite figure : 5 
АВ and AC are two tangent segments Fs 
to the circle at B and C С Ув 
»if m (Z A) = 60° »m(Z DBC) = 85° 17 
and the area of the triangle АВС = 93 cm? a 
» then find the perimeter of the triangle DBC to the nearest centimetre. ^ «тет» 


EJ C3 In the opposite figure : 

A circle M , AB = 5 ст. эт (4 AMB) = 80° 
and m (Z CAB) = 85° 

Find : ( 1 ) The perimeter of A ABC 


( 2 ) The area of the circle M « 19.12 cm. +47.5 em? » 


{Ш ABCD is a parallelogram in which m (Z A) = 50° , m (4 РВС) = 70? and BD = 8 cm. 


Find the perimeter of the parallelogram. « 38 cm. » 


ABCD is a parallelogram in which AB = 18 ст. » m (Z CAB) = 36? and m (Z DBA) = 44° 
Find the length of the diagonal АС and the area of the parallelogram. « 25.39 cm. «269 em? » 


ABCD is a parallelogram. M is the point of intersection of its two diagonals. 


ABCD is a trapezium in which AD//BC , AD=20cm. > m(ZD)=120°, 
m (Z B) = 62? and m (Z АСВ) = 23° 25 


( 1 ) The length of each of ‘AC and BC to the nearest cm. 
( 2.) The area of the trapezium ABCD to the nearest cm? «29 ст. +33 em. +305 cm? » 


CJ ABCD is a quadrilateral in which CD = 100 ст. » m (4 ВСА) = 36° , 
m (0 ВРА) = 55° , m(Z BCD) = 85° and m (4 CDA) = 87° 


Find the lengths of BD and AC to the nearest centimetre. «112 ст. › 144 ст.» 


Let AC = 20 cm. » m (Z AMD) = 130° and m (Z CAB) = 85° 
Find the length of BD and the area of the parallelogram ABCD «282 ст. +216 em? » 


ABCD is a quadrilateral in which m ( АВС) = 90° , m(Z BAD) = 80° 
»AB=AD=10cm. » Вр = ВС Calculate the area of the quadrilateral ABCD « 102 cm: » 
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Œ © In any triangle ABC : prove that : 
© 


38-45 _ c 
3sinA-4sinB sinC 


(1) 
а? sin B sin С 
2sinA 


abe 
4r 


( 2 ) The area of the triangle = 


( 3 ) The area of the triangle = 


*where r is the radius length of the circumcircle of the triangle ABC" 


Third 


Higher skills 


Ез Choose the correct answer from the given ones : 
$^ 
( 1 ) If the radius length of the circumcircle of the triangle ABC equals 3 cm. 


»then EC РН 
(а) 3 (b) 6 (c) 27 (d) 216 
( 2) If ABC is a triangle » then: a csc A + b csc В + с ese C = e 
(a) 2r (b) 4r (c) 6r (d) 8r 
(3) На=зт В »b=sinC sc = sin A › then the circumference of the circumcircle 
of A ABC equals ·-------------- 
(a) 1 (Z7 (c) (à2x 
(4) ШААВС, asinA+bsinB+csinC _. 
a+b? +c? 
(a) x (b)3- (c) 2r (d) 


( 5 ) The area of A ABC is 24 cm? and the radius length of its circumcircle is 5 cm. 
s then sin A sin B sin (A + B) = сс, 


(à) ж 05 Ox 92 


( 6 ) In the opposite figure : 


cot Q ao 

1 1 
(a) > 4 
(c) 2 (91 


(7 ) In the opposite figure : 
If CD =2DB » then В... 


sin С 
@ 16 e ds. 
(c) 3s 


ef 


( 8) In the opposite figure : 


ШАР = 44[2 cm. «then BC =з 


(a) 242 
(0412 
( 9 ) In the opposite figure : 
If tan (2 DEC) = 3 » 
then the radius length of 


(b) 4 
(d) 8 


the circumcircle of A ABC = -+++ 


(а) 3 (b) 3.5 
(10) In the opposite figure : 
D is the midpoint of BC and 
m (2 BAD) = 60° 
» then tan (Z DAC) = 


n3 


(11) In the opposite figure : 


15-5. 


42 


The area of the shaded part = ------------- 


(a) 4.37 
(c) 43.7 


(b) 262 
(d) 52.6 


А 
ets, 
c D B 
A 
À Nw, а 
c 
A 
СЭ 
a 
cm. c E B 
(c) 3.75 (d)4 
A 
А 
с р В 
(с) 1 
cm? 


If ABCD is a cyclic quadrilateral » prove that : BC x sin (Z ABD) = AD x sin (Z СОВ) 


^ 
[3] In the triangle ABC : prove that : 
E: 


( 1)sinA + sin B + sinc = 254 
abc 

1 1 1 45. 

(2) Пол ав *bsnc^ ^ 


where S is half of the triangle's perimeter and A is the triangle's area. 


Prove that the area of the circumcircle of A ABC equals 


Tab 
4sinAsinB 


Monthly tests of October 


Total mark 
Test Е F 31 


E Choose the correct answer from those given : 


(1) Lim X7=5X+6 L n (12 marks) 
ө е (5 1 (c) + (а) 1 
3 6 5 4 
( 2) The domain of the function f : f (X) = | ds 
(a) [2 5 e[ (b) |-® 2] 
(с) [2 ›=[- {4} (d) ]-®›2]- {4} 
(3) All the following functions is one - to - one on its domain except f (X) = ve 
(a) 3X DES (с) 5 (d) x3 
(4) If the radius of the circumcircle of triangle ABC equals 3 cm. 
and sin A + sin B + sin C = 2 » then the perimeter of the triangle = + cm. 
(a) 6 (b) 9 (c) 12 (d) 24 
( 5 ) The greatest side in the given triangle = ст. A 
(to the nearest integer) 
(a) 20 (b) 16 P E 
(c) 15 (d) 14 e liem, B 
(6) 1c Lim Ea s then k = ---- 
(a) 4 (b -2 (c) 2 (d) +2 
(7) The function f : f (X) 2| X + 2 | is decreasing on the interval ~- 
(а) ]0 » ef (b) [2 ›=[ (e) ]-2 ›=[ (d) ]- e» »- 2[ 
(8) If f is an odd function изеп LEO EC 
(a) 2 (b) -2 (c) 5 (d) -0.5 


(9)IFf CO X-3:g00 =X? «then (f o g) (5) = еее 


(а) 2 (5) 4 (с) 22 (4) 25 
(10) The symmetric point оп the curve of the function /: f (X) -ёНн dise 
(a) (0,1) (b) (1 +0) (c) (0 +0) (d) (1 »-1) 


> October 


1 Bs 
(а) 2 (b) 4 (c) 2 (4) 4 


(12) Which of the following functions has no limit at X = 1 ? 


(a) (b) (c) (d) 


[2 | Answer the following questions : 


ре х?+1 ,›Х>0 
(1) Graph ве акопу 700 ^2! 155240 
from the graph determine the range of the function and discuss its monotony. 


(2 marks) 


(2) ИО =Х?-3 , ө(Х)-1х-2 › find (f o g) CO in the simplest form > 
determining its domain » then find (f o g) (3) (2 marks) 


im 4x*5-3 

(3) Find; Lim 1227222 (2 marks) 
—1 Х-1 

(4) ABCD is a parallelogram in which m (Z A) = 50° › m (Z DBC) = 70? and BD =8 cm. 


Find the perimeter of the parallelogram to the nearest whole number. (2 marks) 


Monthly tests 


Total mark 
Test а f 


E Choose the correct answer from those given : 


(1) ШААВС, 25 шааны г › Where г is the radius of the circle (12 marks) 
passes through the vertices of triangle ABC. 
(а) 4 (b) 8 (с) + 


2 
(2 ) The opposite figure represents the curve of the function f 


„еп Lim (х) 
(а) 3 i 

(b) 1 

(0-1 


(4) not exist. 


( 3 ) The one - to - one function from the functions defined by the following rules 


(a) f (Х)= x? (b) f (X)=-2 (01(Х)-1Х| 00-34 
( 4) If f is an even function and the curve of the function passes through the point 
(-3 ›2 м + 1) апі f (3) = 5 , then m = эсээ 


(a) zero (b)-1 (c) 1 (d) 2 
( 5) The domain of the function f : f (X) ={х-315 көзөө е 

(а) Ё (9 R- {3} (c) [3 sf (à) ]- ee 53[ 
(6) If f (x) = үх sg CO S X2-1 sthen (f og) 3) = 

(а) 2 (5)-4 (c) 242 (d) undefined. 
(7) Lim I ——— 

(a) 14 (b) — 49 (c) 49 (d)— 14 
(8 ) The point of symmetry of the function f : f (X) = (5-23 lisse 

(а) (2.91) (b) Q 5-1) (c)(-251) 


( 9 ) The opposite figure represents the function f : f (X) = 
where f : IR——+R 
(a) х2+2 (b) (X 2? 
(с) 2-4Х-4 (4)-(Х-2у 


» October 


ан Lim 238 m then ( sm) = 


(а) (3 ›3) (b) (-9 ›0) (с) (9 56) (d) (0 ›0) 
(11) IRA XYZ »ifm(Z X): m(Z Y):m(Z2)22:3:1 „Шеп X: y | Z = ee 


(8) 3:12:1 (9) (3:2:1 (012:13:1 (4)2:3:1 


(12) Which of the following functions has a limit at Х-37 


(a) (b) (c) (d) 


a Answer the following questions : 


(1) Graph the curve of the function f : IR — В, f (X) 2| X | - 1. From the graph find 
the range and discuss the monotony and determine its type wheather it is odd » 
even or neither. (2 marks) 


( 2) In the opposite figure : 


Find (f c g) (X) and state its domain 


(3) Find: Dum Dini 


-25 


( 4) In the opposite figure : 
A circle M , AB = 5 cm. » m (Z AMB) = 80° 
and m (Z CAB) = 85° 


Find : ( 1 ) The perimeter of A ABC. 


(2) The area of the circle M. (2 marks) 


| Answers of October tests | Answers of Test |2 | 
1) 
answers of Test | |) 
< (1)b (2)d (3) 4 


(7) 4 


(4) 4 
(8)а 


(5)с (6)с 


: 3 : 
(b (2)с (эс We foe doe мо 
(5)с (6)а (7) 4 (8)b 

Г 
(9)c (10) а ans aye |B 


(1) From the figure : 


* The range 


(1) From the graph : 
* The range of the 
function f =R- [-1 » Ж 
* The function is 
increasing on R- (0) 


ли =/ [gcol=s Dus 
alehl+ 1 

< D= damals of g=IK- {1} 
s the values of X which makes р (X) in the 
domain of f is D, = IK 

х Domain of (f в) = D, MD, -8:-11) 


2 D, = domain of g = [2 ,%[ 


sthe alien of X which makes g 2 
domain of A is D,= =R 


Lim x*tt-4. 331523 


= 3 
ев 3- 52-2 (зэ xi-3 fksis 
{чх+5-3 4х+5+ = Lim —_X+ 1-16 _ 
pln a в хз S (© +и+4) 
2 [3 eR sie ЁЛ 
= (х+5) ([х+п+4 
-0((зх»5-3 
4) InAABC: 
ИТЕ 4.2 Mine ioni 
! on ([4х+5+3) 6 3 m(Z С) = м (4 AMB) 
= 40° 


(4) 
лм (2 С) = 50° 


In ABDC: Ёс M 
Perimeter of A АВС 


ABCD is a parallelogram 


= 180° — (50° e) = 60° . PerimeterofA ABC | 

тос BC) = 104707 a in 
+ Vin 50° ^ зіп 60° ^ sin 70° 2. Perimeter of A АВС = 19.12 ст. 

^. BC «9 ст. » DC =9.8 ст. »rz 3.89 ст. 

+. The perimeter of the parallelogram 2 The area of the circle M = л = 70 (3.89) 


=2(BC + CD) = 38 cm. =47.5 спи 


CamScanner - Uis ä> guall 


(Unit 1) Real functions 


(Domain, Range and monotony) 


(1) Which of the following figures represents a function of X ? 


(a) (b) (c) 
( 2) The opposite figure represents 
a function of X whose domain 


(а) В (b R - ]- 1 »2[ 
(c)R-[-1 52] (d) R- {0} 


(3) The opposite figure represents 
a function of X whose range 


(a) R- [0,2] (b) R- {0} 
(c) R-[0 »2[ (@) R-]Jo 2] 

(4) f О) -(4-х2 , then the domain of the function f = +--+ 
(а) [-2 ›2] (b +2 »2[ 


(с) [-2 ›2[ (à) ]-2 »2] 


Operations оп functions (composition functions) 


2- 
Choose the correct answer from those given : 
(1) f C0 = X >g O9 =VX › then the domain of (f. g) = ~- 
(a) R- {0} (b) IR (c) R* (9) [0 »«| 
(2) f (X)=X+1 >g Q0 = Х?, ћеп (fog) (2) = 
(а) 3 (b) 4 (c) 5 (d)9 
(3) The domain of the function f : f (X) 245 - x equals с 
(a)IR - {5} (b) R* (с) +» +5] (9) [5 ›=[ 
(4) f C0 =1X >g 00 = X? » then the domain of (f o g) = 
(a) [0 ,=[ (b)R (c) IR OR 
3- 
Itf 097 X sg 097 X3 «find: 
(1) fog) O9 
(2) (gof) 00 
and state the domain in each case. 
4- 


Iff Q0- Lg 002 X3 бм: 
(1)(fog OO 
(2) (go ff) 09 


and state the domain in each case. 


5- 


If f (X)= E: > g(X)=2X > find each of the following : 


(1) (+) 09 


Showing the domain. 


(2) (0.6) 09) 


(3) (# 


У 


) © 


Properties of functions 


6- 
Find the type of each function whether it is even › odd or otherwise : 


3 
(0909-1522 (2) f C0 = sin X? - si? x 


7- 


ЫН f ÀOQ2 X-1 » (00) =x » then find (g o f) (X) and determine its domain 5 
then find (go f) (5) 


8- 

From the following functions › the one-to-one function is -+ 
(07,00-Х42 (6)7,00)=Х2  (0/,00-1Х|  (0f,09-5 
9- 


3 3x-5 
Find the domain of f : f (X) = 


x-2 


» then prove that f is one-to-one. 


10- 


X|X|  whenX«0 


Draw the graph of the function f : f (X) = x4 


when X» 0 
|x| 


» then deduce its domain and discuss its type whether it is even » odd or otherwise. 


Graphical (basic and piecewise) 
11- 


Graph the function f : /(Х)-4-(Х- 2)? + then deduce its range » its monotony and 
whether the function 18 odd » even or otherwise. 


12- 
4-Х -25Х«1 
Graph the function f : [-2 ›6] — = IR where f (X) -| : 


x » 13х56 
and from the graph deduce its range and discuss its monotonicity. 


13- 


X-1 5 2<Xs4 
Graph the function f : f (X) = 
-1 » -25Х52 


from the graph determine its range. 


14- 


4 when X <0 
= вьлоо-| 


(Х-1)?+1 when0<X<3 
» graph the function f › then from the graph › deduce : 

(1) The range. 

(2) The monotonicity. 

(3) The type (even » odd › otherwise). 


Geometric transformations 


15- 
Use the graph of the function f where f (X) = X? to represent the function g where 
8(Х)-(Х-1/ +2 and from the graph determine the range of the function g and 
discuss its monotonicity and tell whether it is even; odd or otherwise. 

16- 


Use the curve of the function f where f (X) = X? to represent each of the following 
functions : 


(1) f; Q9 e c 1? (2) 1, (0 2 X^ 41 
17- 


Iff Q0)2 X?-1 » &(Х=Х+1 


Graph the function Ї » show its domain and its range. 
18- 


Graph the curve of the function f : f (X) = Х| X | » then discuss its monotony and its 
type whether its even» odd or otherwise. 


(Unit 3 ) Introduction of limits of functions 


Choose the correct answer from those given : 


(1) The opposite figure represents the graph of the function f › then 


Lim у(х) = байхийн 


(а)2 (b) 3 (c) 1 


In the opposite figure › find : 
(1) f (zero*) (2) f Gero") 
(3) f (2) (4) Lim f% 


Finding tke limit of the function algebrically 


3- 
Choose the correct answer from those given : 
Lim 90 o cr. 
(1)-212 3х-1 : 
(a)-1 () + 0-1 
im Х2-9 
Lim 2 
(2) ру х-3 
(a)-6 (b) zero (c)3 
(3) The opposite figure represents f (X) 
Then: Lim f(x). 
х—2 
(а)0 (0)-2 (c) 2 
4- 
l Find : 
Lim x!-x-6 
x—3 Х-3 
5- 
find : 
Lim 
мат 
6- 
Lim X°+X_ 
x—0 X — 
7- 
х?-2Хх?+1 


5Х?+5Х 


(4) 1 


(4) 6 


(d) not exist | 


) 


3x?-3 


Lim Х2+4Х+3 
хз x?-9 


12- 


— + 


(Unit 4) The sine rule 
1- 


Solve A ABC in which m (Z В) = 35° ; m (Z C) = 70°'s and the diameter length of its 
circumcircle = 32 cm. 


2- 

In AABC » if m (Z A) 235? ,a = 17 cm. and = 20 cm. 

Prove that : A ABC has two solutions » then find them. 

3- 

Find the perimeter of A ABC in which m (Z A) = 57? 13 ,c2 87 cm. 

and m (/ B) = 64? 18 

4- 

ABC is a triangle in which : m (Z A) = 35° , a = 8 cm. and b = 6 cm. Find : m (Z B) 
5- 

ABC is a triangle in which : b = 12 ст. » m (4 B) = 75? and m (/ С) = 45° Find : 


(1)a (2) The area of AABC 
( 3) The radius length of the circumcircle of the triangle ABC 


6- 
ABC is a triangle in which m (4 A): m(Z В):Шш(20)-3:4:3 


If a 5 cm. » find the perimeter of A ABC 


7- 
Solve the triangle ABC in which a = 8 cm. » m (Z A) = 60° and m (4 В) = 40° 
8- 


Solve the acute-angled triangle ABC in which a = 21 cm. › b = 25 cm. and the 


diameter length of its circumcircle = 28 cm. 
9- 


Find the shortest side length in A ABC > in which : m (ДА) = 43° » m (Z B) = 70° and 
c= 9 cm. Find the area of the triangle ABC. ! 


10- 

ABC is a triangle in which : AC = 4.7 cm. » m (Z B) = 34° and m (Z C) = 66° 
Find the length of BC › then find the area of its circumcircle. 

11- 

ABC is a triangle in which m (Z A) = 40° 5a=5 cm. and b = 7 cm. 
Find m (Z B) approximating to the nearest minute. 

12- 


Solve the triangle ABC in which a = 5 cm. »b = 7 cm. and m (4 C) = 65° 


